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Received 10" Apr 2023, Merog: B qaHHOM 0630pe HTepatypbI MpeycTaBlena 
pai ee a WH(OpMallwa 0  MHOXKeCTBEHHOM MHeOMe, ee 

TIpeAMWecTBYIOWIMX COCTOAHHAX MW JOCTYMHBIX MeTOax 
nw300paxenHua. IIpeumMyliecTBa 4 OrpaHvyeHHa, a TakoKe 
BO3MOXKHbIe porHocTHyeckHe HU TepalleBTHyecKHe 
TOCMe€ACTBUA  pa3sIM4HbIX MeTOXOB w300paxKeHHA 
TIpeJ{CTaBJICHbI B KOHTEKCTe COBPeEMCHHOK JIMTepaTypbI. 


'?3 CamapkaHycKuii rocyqapcTBeHHBIii 
MeJMUMHCKHK YHUBepcuTeT 


Pe3ybTaTbI Ww 3aksO4ueHHe: Kpocc-ceKMOHHOe 
w300paxkeHHe 3aMeHACT TpalMIHOHHOe PeHTTeHOBCKOe 
HcceqOBaHHe cKeyleTa. Iupoxo OCTyNHaAa 
KOMIIbIOTepHad TOMOrpaduaA BCero Tella pyTHHOHO 
HCIONb3yeTCA Id OOHAPyKeHHA OCTeOMMTHYeCKHX 
TlopaxeHui. MarxnutTHo-pesoHaHcHaa TomMorpadua 
ABILACTCA HawOoee UYYBCTBHTCIbHbIM MeTOOM lA 
BBIABJICHHA WHDWIbTpallwu KOCTHOrO Mo3ra_ HU 
peKOMeHyeTcaA TIpH peAWecTBy!OWMX COCTOAHHAX 
MHOXKECTBCHHOM MUHeuIOMbI. [lo3uTpOHHO-3MHCCHOHHAaA 
KOMIIBIOTepHaa ToMorpadua coyeTaeT 
MopdosiorM4eckoe MU (PYHKUMOHAIbHOe H300paxKeHHe. 
Ona pwMeHseTCd B OCHOBHOM JIA KOHTPOJIA, 
MOHHTOPHHTa TepallHy HW OLCHKH peaKkWHu Ha JleueHne. 


Baeyzenne 


MuoxectBeHHaa MuesomMa (MM) apsiaeTca 3/1I0Ka4eCTBCHHbIM TeMaTOJIOrMYeCKHM 3a00JIeBaHveM, 
XapaKTepH3YIOWIMMCA HCKOHTPOJMpyeMbIM pouMdepauwei MOHOKIOHAIbHBIX Ia3MaTH4ecKHX 
KJICTOK, B OCHOBHOM B KOCTHOM Mosre. C e2KerOJJHbIM KOJIMYCCTBOM HOBBIX CJIy¥aeB OKOIO 6500 B 
Tepmanun, MM _  apsaetca ono 43 HanOoslee paciipocrpaHeHHBIX TreMaTOJIOrM4ecKHX 
HoBoOOoOpa30BaHuit [1]. Mequannerii BospacT Hayasia 3a00IeBaHHA COCTaBsIAeT 72 Toa y MyXK4HH u 74 
rowa y %*eHmjHH. Hayao 3a00ueBaHHa oO Bo3pacta 45 seT peqKO BCTpeyaetca (IpHMepHoO 2% 
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cmyuaeB). Hecmotpa Ha TepallepruuecKHve JOCTWKCHHA B TMOCIeqHHe YTOb, UATHIeTHAA 
BbDKMBaeMOCTb TpOOUDKaeT COCTaBJIATb 4yTb MeHee 50% [1]. [lopaxenua kocTel, KoTopbie 
COMPOBOXKAaIOTCA HaHOoJee YaCTbIMH CHMIITOMAMH, TaKHMH Kak OOJIb B KOCTAX, YCTAJIOCTh H aHeMHA 
BCJIEICTBHe MOaBIeHHA HOPMasIbHOM TeMaTor093a, IIpHcyTCTByIOT y Oomee 80% malMeHToB Ha 
MOMEHT TepBu4Horo AuarHosa [2] [3]. 


J|uarHo3 cTaBHTCaA Ha OCHOBe "MHeIOMOTIOAOOHOTO COOBITHA" C OJHOBPeMeHHbIM MOTBepKeHHeM 
HHQDUIbTpaluuH KOCTHOrO MO3ra Ha oOcHOBe OnorcHH B OObeMe = 10% uM oOHnapyxKeHHA 
Ilj1a3MOUMTOMBI ([Tadmuia 1]). Tomumo na6opaTopHEIx UccieqOBaHuii UW aHasiM3a OOpa3ila KOCTHOrO 
MO3ra, Ba&KHYIO POJIb HMrpaeT u300paxKeHHe: HalMuHe OCTeOIM3a Ha OOBIMHEIX PeHTTCHOBCKHX 
CHMMKaxX, KOMIIbIOTepHOM ToMorpapuH (KT) win MO3HTPOHHO-3MMCCHOHHOM ToMOrpadHH B 
couetanun c KT (II9T/KT), a takxe oOHapyxeHHe Oomee ORHOM OUArOBO Je3HH KOCTHOTO Mo3ra C 
MOMOIL[bIO MarHUTHO-pe30HaHcHolt TOMorpadun (MPT) npHBogzMT kK WHarHo3y MHeJIOMBI, TpeOyrollel 
meuenna [4]. CoppeMeHHble MeTOJbI KPOCc-CeKUMOHHOTO H300paxKeHua, Takue KaK MPT u IIDT/KT, 
TaKKE MOLyT HCIHOJb3OBATLCA JIA OLCHKH MpOrHo3a, a TakxKe JIA OWCHKH OTBeTa Ha JleueHHe U 
aKTHBHOCTH 3a00JIeBaHHA B XOJje KIIMHMYeCKOro mpotekanua [5] [6] [7]. 


Pentrenorpagpua 


Ha mpoTmkeHHH JJIMTebHOTO BpeMeHH UWIMpOKO OCTYNHBIM HW CpaBHHTeIbHO 3KOHOMHMYeCKH 
3PPeKTHBHBIM MeTOX - OObMHad peHTrenorpadua ckeyleTa - Obl yCTaHOBJICHHbIM MeTOJOM 
oOHapyKeHHA OCTeOMTHYeCKHX MopaxeHHi Kocteli. lomyaamucb CHMMKM 4eperia, wWeltHoro 
MO3BOHOUHMKA, Tpy{HOroO MW MOACHHYHOTO OTZeOB MO3BOHOUHHKA B JBYX IIpOeKIWMAX, a TakwKe 
JIBYCTOPOHHHe aHTepOmocTepHOpHEle CHUMKH IpyAHOM KIeTKH, Ta3a H TPOKCHMAaJIbHBIX OTCJIOB 
KoHeyHOocTel. PaHee pa3JIM4HbIe CHCTeMbI cTaqMpoBaHua UW WwMarHocTH4ecKHNe peKOMeHalnn 
olpeyeiaM OObMMHYIO peHTreHorpaduro ckKeyleTa Kak CTaHJapTHbI MeTog [8] [9]. OgHako 
COBPeMeHHbIe peKOMeHaluu, HallpHMep, Esponeickow ceTbio 10 MHeOMe HIM EsBponecKoro 
oOMlecTBa MeHUMHCKOM OHKOJIOrMH, BCe Oosee OTKAa3bIBAaIOTCA OT OObIMHOM peHTreHorpadun B 
IIOJIb3Y COBPCMeHHBIX MeTo OB [10] [11]. BaxkHbmm HexocTaTKOM OOBMHOM peHtTreHorpadun ckesleta 
ABJIACTCA TOT (PaKT, YTO OKOO 30-50% TpabeKyIAPHOH KOCTH JOIDKHO ObITb pa3spylieHoO, YTOObI OHO 
ObIO BAJMMO B Bue OcTeomH3a. B HacTosLee BPeEMA MHOTOUMCIICHHBbIe UCCIeAOBaHHA MWOKazasI, YTO 
COBPeMeHHbIe KPOCC-CeKIMOHHbIe MeTObI, Takue Kak KT, IIOT/KT u MPT, spiatotca Oomee 
3(PeKTHBHBIMH, 4eM OObIGHaAd peHTreHorpadud, Wiad OOHapyxXeHHA KOCTHOrO opaxenua [12]. 
JJOnOsHUTeIBHEIMM HeOCTaTKaMU OOBIMHON MpOeKUMOHHOM peHTreHorpadun ABIIAIOTCA OTCYTCTBHE 
BO3MOXKHOCTH OWCHKH OTBeTa Ha JICUeHHe WIM IKCTpaKOCTHOTO MopaxkeHHA UH CIO*KHAaA Mpoleszypa 
oOcieqoBaHHA, TpeOyrollad HECKOJIBKO IIOBTOPHBIX MepeCTaHOBOK MalMeHTOB, YaCTO HCIIbITHIBAIOLHX 
Oonb ([Tadsuua 2]). B pe3synptate, oObrdHad peHtTreHorpadua Oblia 3aMeHeHa BCeMorymtHM KT kak 
OCHOBHBIM MeTOJOM H300paxKeHHA BO MHOTHX WeHTpax. 


KT sBcero Testa 


Vi3-3a BbICOKOrO BPOKACHHOTO KOHTpacTa KOCTHBIX CTPyKTyp, OObIUHO  BBbITIOJIHACTCA 
HeKOHTpacTupoBaHHad HH3KON03Had KT ya oOnapyxeHHa MopaxeHHit KocTeti mph MM. Pyku 
OOBI4HO pacriosararoTca Mepey TeoM. PagwaltwoHHad Harpy3Ka TaKoro MCCyIeqOBaHHA COCTaBIIAeT 
okouI0 3-5 M3B, 4TO B 1Ba-TpH pa3a OobIle, 4eEM Y OOBIGHOM peHtreHorpadun cKkeseta [13] [14] [15]. 
B cBeTe 3Ha4dHTeIbHO OolIee BbICOKOM YYBCTBUTeIbHOCTH UM yiIy4eHHOrO KOM@optTa Tal{MeHTa B 
OOBIMHO MOKMION MOMyIANHH WallMeHTOB, Clerka MOBbIMIeHHad pasqMallMoHHad Harpy3Ka ABJIAeTCA 
lipHemsiemoii. Kpome Toro, HeaBHo ObIIO MOKa3aHO, YTO HUCCIeOBaHHe C O3AMHU, COMOCTaBHMBIMH C 
IIpOeKUMOHHOM peHtreHorpaduelt (oKo0 1,5 M3B), MO2xeT OBITb BbIMOJIHeEHO C HCIIOJIb30BaHHeM 
COBpeMeHHbIx MeToyOB KT [16]. B onomHeHve kK BbICOKOM 4yBCTBHTebHOcTH, KT umeer 
JONOJHUTeIbHbIe IpeHMylecTBa, TaKHe KaK yJIyUIMeHHad OLeHKa PHCKa MepesIOMOB, BO3MO%KHOCTb 
BH3YasIM3all[MH += 9KCTPpaKOCTHOTO = MMHeJIOMBI WM TwaHipoBaHwa OnMolcuu, xXMpypruyeckoro 
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BMCIUaTCJIBCTBa UW Jry4eBon Tepannyu. bosree TOTO, KIJIMHH4CCKH 3HAYHMMBIC, HC CBA3AHHbIC C KOCTAMM 


BTOPHUHbIe HarHO3bl MOTyT ObITb yCTaHOBIeHbI Ha KT mpuMepHo B Tpety ciry4aes ([TaOsmmua 2]) 
[17]. 


B yymuyerx Koctax KT Take NO3BOuIdeT BH3YAaIM3MpOBaTb TWopaxkeHve KOCTHOTO MO3ra B BHC 
(oKalbHOorO WIM Zuddy3Horo yBesMYeHHA TWIOTHOCTH KOCTHOrO MO3ra, 4TO MO%KeCT MMeTb 
IiporHocruyeckoe 3HayeHHe ([Puc. 2]) [18]. Ognako B To3BOHOUHHKe UH Ta3e BH3yasIM3allMA 
muddy3Horo uM PoKabHOrO He-OCTeOMTHYeCKOrO MOpaxKeHHA KOCTHOTO MO3ra HEBO3MO2%xKHA TIpH 
COxpaHeHHOM CTpyKType TpadekyapHow KocTH. ToubKO Mp MpOABUHYTOM OcTeoMopo3e OMbITHbIM 
UCCIIEOBATEJIb MOXKET OLNCHUTh, COJEPKUT JIM OCeEBOM CKeJIeT B OCHOBHOM 30POBbIM X%KMPOBBIM MO3T 
WIM IIpHcCyTCTByeT TWopaxkeHHe KOCTHOTO MO3ra, OCOOeHHO B xoye Oone3sHH. Takum oOpa30m, KT 
OCOOeHHO TOAXONNT WIA KOHTPOIA JeYeHuA Ip He-OCTeOJHTHYeCKOM MopaxkeHHU KOCTHOFO MO3ra B 
JUIMHHBIX KocTAX [19], B TO BPeMaA KaK OCTeOIIH3, BbI3BAHHBIM HeEOCTATKOM PpeMHHepaHM3alluu B Xoe 
Oose3HH, He MO3BOJAeT TeaTb BbIBOALI O peakIMu Ha Jeuenue [12]. Tombko coqepxaHHe OcTeomH3a, 
COOTBETCTBYFOMNerO 2%KUPy WIM MATKOM TKAHM, NO3BOJIAeCT OLCHUTb peaKIH1O WIM BbIABUTb PelHAMB. 
MPT sapsiaetca MeTOOM BbIOOpa WIA BU3yaIM3alMH NWopaxkeHHA KOCTHOrO MO3ra, OCOOeHHO B 
MO3BOHOUHUKe H Ta3e [20]. 


MPT 


MPT oOsrdHo BBINOJHAeTCA KaK HCCIeOBaHHe BCero Tela, BKJIFOUad KOHCYHOCTH, MOCKOJIbKy y MOUTH 
TIOJIOBHHbI BCeX Tal[MeHTOB OOHapy2KHBaIOTCA OUYATOBbIe MopaxKeHHA BHe OCeBOTO cCKelIeTa, HU 
TlopaxkeHHA BUHbI UCKIIOUNTeIbHO B KOCTAX KOHCYHOCTeH BIIOTh WO 10% csyyaes [21]. OObraHO B 
KJIMHHYeCCKOM TIPOTOKOJIe HCCIeCOBAaHHA UCIIOUb3YIOTCA KOPOHAPHBble HW, BO3MO%XKHO, CarMTTasIbHble 
TocieqoBatestbHocTu Tlw u T2w, a Takxe mocneqoBaTesbHoctu T2w c HacbillleHvem 2xKHpa 
({[Tadmmya 3]). pu oneHke w300paxeHuii BaxkKHO BCergqa MPpHHHMaTb BO BHHMaHWe BO3pacT HU 
MeJIMIIMHCKy!O MCTOpHiO Maltwenta. HemouwHoe »xHpoBoe MpeBpallleHve y OTHOCHTeJIbHO MOJIObIX 
Tlal[MeHTOB, CTMMYJIAIIMA KOCTHOrO MO3ra 43-38 (aKTOPOB pocTa WIM XMMMOTepalleBTH4ecKHx 
IiperapatTos, WIM asIOreHHad TpaHCiislaHTalluaA CTBOJIOBbIX KJICETOK B HEKOTOPBIX CJy4asX MOTyT OBIT 
quddepenuMpoBaHbl OT 3IOKaYeCTBeHHOM WHDUIIbTpalMH Wia3MaTH4YeCKHX KJICTOK TOJIbKO Ha 
YCJIOBHOM OCHOBE. 


Ha MPT MoxKHO BbIJeIHTb MAT pa3xIM4HbIX THIOB HHDUITpalHu y WallueHToB c MHeoOMon [4]: 
HOpM@JIbHbIM BH KOCTHOrO MO3ra, (OKasIbHbI THI WHDUIbTpalMu (O4aroBble MopaxKeHuA, 
THIMOMHTeCHCHBHBIe Ha Tlw c qHamMeTpoM He MeHee 5 MM), OfHOpORHad Zupdy3Had MADUILTpauna 
(KOCTHBIM MO3r Ha HeKOHTpacTupoBaHHom T1-H300paxeHHn OOBTHHO Oosee THIOMHTCHCHBeH, 4eM 
CM@%KHBIC IIPOCTPaHCTBa Me2%KIIO3BOHKOBBIX JJMCKOB 6e3 ereHepaTMBHBIX H3MeCHeHHi), CMeIaHHbIi 
TH WHduIETpawun (oKanbHEi + uddy3uHpii) u "comb wu Tepe" (pacnpoctpaHeHHEre 
THMOMHTeCHCHBHBIe OYarH Ha Tlw tepey, HeOAHOpOAHEIM (OHOM THIepHHTCHCHBHOTO HOpMaJIbHOro 
KOCTHOrO Mosra Ha T1w) [20]. Tomko na3MaTH4ecKHe MopaxkeHHA B (POKAJIbHOM WIM CMeLIaHHOM 
THe HHDUIbTpaluH MpUBOAAT K pa3spyWIeCHHIO OKpy2xKalOWero KOCTHOFO BeleCTBAa, YTO IIpOABIIAeTCA 
B Bue OcTeoNM3a, KOTOpbI MO2xKeT ObITb BUCH Ha MpOeKIMOHHOM peHTreHorpaduu u KT. 
PasM4HbIe §=6CCIeqOBaHHA §=6OKa3ayIM@_ = IporHocTuyeckylo 3HayMMOocTB. MPT-xapaxTepucTuk 
nuduietTpayuu. HopmMasubii Buy KOCTHOrO MO3ra HIM "COuIb H Teper" OOBIMHO CBA3aHbI C paHHeii 
cTaqMel Ooe3HH M JIY4WIMM MIporHo30M, B TO BpeMaA Kak AMdy3HbIi Tu MHpYIbTpayuu Win 
MHOTOUNCIICHHbIC + O4arOBbie WOpaxkKeHHA CBA3AHbI C TeHeTHYCCKHMH  BbICOKOPHCKOBbIMH 
COCTOAHHAMU, IIpOABHHyTOM cTagqMei Oome3HH, OoNee BbICOKOM OMyxOeBOH Harpy3Koi, Oosee 
INIOXHM BbDKHBaeMOCTBIO 6e3 MporpeccuHu U OOMIei BbDKHBaeMOcTHIO [22] [23]. 
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TWOT/KT 


18F-dsyopge3oxcurmoKo3pb1 (OT) TST/KT spnaetca MeroqoM BM3yaIM3allMH TIKOKO3HOrO 
rHepMeTaOosIM3Ma MHeJIOMbI MO3TOBOrO MH 9KCTpaMe/yJIAPHOTO MMEJIOMBI, B JOMOIHeHHe K 
MopQosioru4ecKOMy OOHapyxKeHHIO OCTeOIM3a KaK OMONHMTebHOTO §©(PyHKIMOHasIbHOTO 
kommoHenta ([Puc. 5]) [6] [12] [30]. Hecmorps Ha To, uro Ha IIOT/KT tTakxe MoxHO OOHapyxKHTb 
HeOCTeOJIMTHYeCKHEe TopaxkeHHA, MO TEKYWIMM JMarHOCTHYeCKHM PYKOBOJCTBaM JIA (POpMaJIbHOTO 
yMarHo3a MWopaxkKeHHA KOCTei BCe elje HeoOOxXoAMMO HaM4Ne XOTA ObI OAHOTO OCTeOMTMYeCKOrO 
oyara (> 5 mm) [4]. J[uarnoctuyeckaa spdextusHoctbh IIDT/KT ana oOnapyxeHuaA o4aroBbIx 
TOpaKeHHM 3HAYMTCJIbHO IIpeBblilaeT 9PPeKTHBHOCT OOLIMHOM PeHTreHorpauu UH B 3HAYHTeIIbHOM 
cTelleHu cpasHuma c MPT [12]. IOT/KT ycrynaer MPT tonsko B oTHomeHHH OOHapyxKeHHA 
muddy3Ho MAubTpaluu KocTHOrO Mo3ra [25] [26], MOocKONbKy pOsIb MIparOT CKOPOCTb 3axBaTa 
@/JIT KieTKaMv HW MIpOWeHT MVeCJIOMHBIX KJICTOK B HcciezyeMom oObeme. IIpu Hu3KOM KIeTOUHOM 
IVIOTHOCTH, HallpHMep, Up Hu3KOM cTeneHu Aud@dy3Horo MopaxeHua, 3axBaT DT TakxKe TOIDKeH 
ObITb HH3KHM. 


ITIST/KT nomyausa wupokoe IpiMeHeHve B OCHOBHOM Jif MOHMTOpHHra JIedeHua. Ha ocHoBe 
BH3yaM3alMu MeTaOoM4ecKOM aKTHBHOCTH B oO¥4araX MMECJIOMbI BO3MO2%KHO pa3JIM4eHHe 
rHiepMeTaOouH3Ma, CBOMCTBCHHOTO 3JIOKaYeCCTBCHHOCTH, HM HeaKTHBHOTO pyOlla, B TO BpeMA Kak 
Takad@ pa3HHlla 4acTO He MOXKeT OBITb 3aMe4eHa HCKIIOUMTeIbHO Ha OCHOBe MOpdosIorMyeckHx 
manHHpix Ha KT usm MPT [7] [29] [31] [32]. Bbonee toro, HOT/KT nosBonset enatp 
IIPOrHOCTHYECKHE 3aKJIOUCHHA KaK Ip NepBHYHOM AMarHo3e, Tak MH B Mporecce eyeHuad. Hanpumep, 
oOHapyxeHHe Oomee 3 rumepMeTaOoMYecKHX O4arOB Mp MepBHYHOM AMarHo3se WIM He3zaou4ro 
tocme Havalia JIedeHHA ABIIACTCA He3aBHCHMbIM IIpeqHKTOPOM Ooslee HeONaronpHATHOH 
BbDKMBaeMOCTH, TaK 4TO HeKOTOpbIe allMeHTbl MOFyT UOJYYHTb MpeHMYyLeCTBO OT 
ljesleHalipaBsIeHHOroO paHHero u3MeHeHHA Jedenua [33] [34] [35]. bomee Toro, myamme pesybTaTHI 
yleyeHua ObwiH HaOIOAeHbI y MWallMeHTOB C MOJHBIM HOpMasIM3alMei MeTaOoM3Ma B O4ArOBbIx 
TlopakeHuaAx Tocwe MHAyKIMOHHOM xuMMoTepamuu [33]. OOsnmHoe oOcneqoBaHue IIDT/KT 
TIpeAcKa3biBaeT JIMTebHbIM Mepuoy Oe3 pelwAMBa axe Tocie aBTONOrM4HOl TpaHciaHTauHn 
CTBOJIOBBIX KJICTOK, B TO BPeMA KaK OOHApyKeHHe AKTMBHBIX O4AaFOB ABJIACTCA H€3ABHCHMBIM 
IIpeqHKTOpoM Ooee mIOxoro MepHoya 6e3 porpeccuu [35] [36] [37]. Hecmotpas na 91TH 
MHorooGemlaromujMe pe3yibtatTel, IIOT/KT eme He ycTaHoBsieHa KaK pYyTHHaHbIit MeTOL B 
KJIMHHYeCKON WpakTHKe BO MHOIMX MeCTAaXx H3-3a BbICOKMX 3aTpaT WM OrpaHH4eHHOM AOCTYMHOCTH. 
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